Lupin bean varieties produced in recent years are primarily low alkaloid (<0.05%), which are reasonably well utilized by ruminants and nonruminants. Lupirtus albus cultivar 'Ultra' is the most commonly grown white sweet (low alkaloid) lupin bean in North Dakota and Minnesota. Lupinus albus is high in crude protein and lipids, low in fiber, and appears to be free of lectins, antitrypsins, hemmagglutinins, and other antinutritional factors common to many legumes. These beans do, however, accumulate high amounts of manganese. 1, 3, 4, 6 The purpose of this report is to describe 3 cases of toxicosis in swine, resulting from the use of hexane-extracted lupin bean meal.
In the fall of 1987, a processing plant in North Dakota crushed lupin beans and produced a dehulled hexane-extracted lupin bean meal. The lupin meal contained 30% protein and < 1% ether extract and was similar in appearance to soybean meal. In December 1987, this lupin meal was purchased by an elevator and sold to pork producers as a substitute for soybean meal. The pork producers used the lupin meal, thinking it was soybean meal, in their routine swine diets. In mid-February 1988, the substitution of lupin meal for soybean meal was identified. Subsequently, the lupin meal was no longer fed and soybean meal was used as the protein source.
Swine from 24 different premises were fed the lupin meal at concentrations from 10 to 30% of the total ration. Immediate and, at first, complete feed refusal was observed in small pigs and in adult swine when the lupin meal was ≥ 10% of the ration. Following the initial rejection, pigs eventually consumed the rations at reduced levels of intake.
One producer had 135 feeder pigs weighing approximately 20 kg each and 36 growing pigs weighing approximately 90 kg each. Lupin meal was fed continously (~ 3 months) to both groups at levels from 15 to 18% of the ration until the pigs reached market weight at approximately 110 kg each. Forty-six of the 135 feeder pigs died from various causes. The remaining 89 required an additional 30-45 days to reach market weight. Ten of the 36 growing pigs died, and an additional 14 days was required for the remaining 26 to reach market weight. Losses from rectal prolapses and cannibalism were common in both groups.
A second producer had 23 pregnant sows and 110 growing swine that were fed lupin meal (~ 3 months) at levels ranging from 30% for the smaller pigs to 12-15% for the pregnant and lactating sows. All animals in the herd refused feed and became unthrifty. Sows delivered small litters with high percentages of stillborn fetuses. Postnatal death losses were also high. Atrophic rhinitis was evident in the young pigs although the herd was on a control program that had previously been effective. Most of the younger pigs developed a generalized dermatitis that resembled exudative epidermitis. Two sows eventually died from undetermined causes. Nineteen of the original 110 growing swine died or failed to reach market weight. Only 78 pigs, from the 23 sows that farrowed, survived to feeder-pig age.
A third producer had 19 sows and 24 gilts, which were fed lupin meal at approximately 20% of the ration. Feed refusal was noticed immediately and persisted until another source of protein was used (i.e., soybean meal). One gilt died, 1 gilt aborted and was sold for salvage, and the remaining 22 gilts farrowed normally but 66 of the piglets died. The 19 sows were fed lupin meal for only a short time (-2 weeks) during early gestation before the feed was changed. These sows farrowed normal litters. The lupin meal was fed for relatively short periods to both farrowing groups in this herd and losses were reduced accordingly.
Generally, producers indicated that the adverse effects seen in feeder pigs were feed refusal, poor growth rate, constipation, enlarged abdomen, rectal prolapses, and death. Smaller pigs became lethargic and piled on top of one another while at rest. Reduced growth rates were apparent in all pigs on the lupin diets. Pregnant sows that were fed lupin meal during the early stages of pregnancy and for extended periods during gestation appeared to have an increased incidence of stillborn pigs and reduced litter sizes.
Five separate submissions of 1 or more pigs from the most severely affected herd were received at the Department of Veterinary Science, North Dakota State University, Fargo. The first submission included 2 live and 1 dead 8-10-weekold pigs. All were thin and had enlarged abdomens, which were found at necropsy to be caused by colon distention (megacolon). Two frozen pig carcasses were collected during a field investigation of this herd and constituted the second submission. Gross pathologic findings were similar to those found in the first submission. The third submission involved 2 live 7-week-old pigs. Body weights were 8 kg and 10 kg, respectively. Postmortem findings were similar to the earlier cases. The fourth and fifth submissions each involved 1 dead 41-kg pig. Both pigs were extremely thin and had markedly enlarged abdomens. Both had rectal stricture, and one had a ruptured colon.
Histologic and microbiologic studies were done on all 5 laboratory accessions from this farm. Histologic findings were unremarkable, and no bacterial pathogens were isolated. Blood was drawn from all live animals. Occasional animals showed mild anemia and leukocytosis with neutrophila that was interpreted as a stress response.
In the absence of any clear evidence of an infectious disease, the clinical signs and postmortem findings observed in these pigs suggested a feed-related problem in which there were gut statis, megacolon, and eventual rectal prolapse and/ or stricture formation.
To verify that the defatted hexane-extracted lupin bean meal was the cause of the observed effects, feeding trials were established at North Dakota State University (J. D. Crenshaw, personal communication). A 4-week experiment was conducted using 9.1 -kg pigs and 5, 15, or 30% lupin meal in corn-based diets. This trial clearly demonstrated the feed refusal factor, abdominal distention, and reduced weight gain. Although the lupin bean meal diets produced toxic effects, there were no significant levels of mycotoxins (aflatoxin, vomitoxin, zearalenone, T-2 toxin, and DAS). Alkaloid tests on the lupin meal samples were inconclusive. Previous literature indicates that lupin Lupinus albus cultivar 'Ultra' contains <0.05% alkaloids. 4 The exact cause of the feed refusal and intestinal stasis is not known.
Previous reports indicate that swine consume diets containing lupin beans at a reduced rate. 2, 5 However, low alkaloid varieties of lupin beans have not been reported to cause the extreme feed refusal that was observed with this hexaneextracted lupin bean meal. The severity of the effects of feeding hexane-extracted lupin bean meal was correlated with the level at which the lupin meal was included in the ration. Most of the effects of feeding lupin meal were found to be reversible if the animals were switched to another protein supplement after a short period. In cases of feed refusal in swine operations, the ration should be checked for substitution of lupin meal for soybean meal as a protein source.
